Aspidin BB, a phloroglucinol derivative, exerts its antibacterial activity against Staphylococcus aureus by inducing the generation of reactive oxygen species.
Aspidin BB, a phloroglucinol derivative extracted from Dryopteris fragrans (L.) Schott, has been previously reported to exert high biological activities. In the present study, antibacterial activities and mechanisms of aspidin BB against Staphylococcus aureus were investigated. Aspidin BB exhibited strong antibacterial activity against standard and three clinical S. aureus, with minimal inhibition concentration (MIC) values ranging from 15.63 μg/mL to 62.5 μg/mL. After treatment with aspidin BB for 72 h using the MTT assay, the IC50 value was 48.14 μM (22.11 μg/mL). The time-kill assay indicated that aspidin BB could kill S. aureus completely at 2 MIC (MBC) within 4 h. Aspidin BB was capable to induce an increase in NADPH oxidase activity from 4.03 U/mg to 7.48 U/mg when the concentrations were increased from 1/2 MIC to 4 MIC. Simultaneously, aspidin BB attenuated antioxidant defense by decreasing superoxide dismutase (SOD) activity and glutathione (GSH) levels. The level of reactive oxygen species (ROS) was apparently elevated when measuring OD575. This phenomenon was blocked by pretreatment of S. aureus with the antioxidant compound catalase (200 U/mL) and the survival rate of S. aureus increased from 3.95% to 73.04%. These results showed that ROS was indeed an important mediator in the antibacterial action of aspidin BB. In addition, aspidin-BB-induced peroxidation of membranes, DNA damage and protein degradation of S. aureus were all verified in a dose-dependent manner. In conclusion, aspidin BB induced generation of ROS by activating NADPH oxidase activity and inhibiting SOD activity and GSH levels, damaging the membrane, DNA and proteins and finally led to cell death.